Proliferation-associated changes in in vitro mRNA translation in the HL60 cell line.
In order to characterize patterns of gene expression during the proliferation cycle of HL60 cells, we have analysed changes in the population of mRNA available for translation in vitro. HL60 cells were separated into cell cycle phases by centrifugal elutriation, monitoring the separation with flow cytometry. RNA was extracted from cell fractions highly enriched in G1, S or G2+M phases and translated in vitro. Translation products were analysed by two-dimensional electrophoresis followed by autoradiography. Autoradiograms were analysed by a computer-assisted method utilizing a drum-scanning microdensitometer. Spots were identified by their relative positions on the films and their relative intensity was estimated. Of the 159 peptides studied for cell cycle-associated changes in synthesis, nine showed phase-associated changes. The most significant changes were the accumulation of four peptides that showed maximal synthesis only in G2+M phases. An additional four peptides were synthesized maximally in both S and G2+M phases. One peptide showed maximal synthesis in S phase. These changes in gene expression suggest that these relatively abundant transcripts are regulated primarily at a quantitative level during proliferation and may be related to the doubling of structural proteins prior to mitosis.